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Abstract 



PURPOSE:To suppress increase of an intake resistance so as to secure the generation of a swirl by a double 
tangential port and high volumetric efficiency by setting an angle while specifying the ratio of a distance of a 
clearance, in which an intake port is narrowed between a valve guide boss and a head bolt boss to the diameter of 
the intake port. 

CONSTITUTION:As an intake port, structure is formed into a so-called double tangential port, high volumetric 
efficiency can be provided and a necessary swirl can be secured. A line connecting the centers of respective 
opening parts of two intake ports 3, 4 is slanted at the specific angle theta. When it is defined that a port diameter of 
the front side intake port 3 is D and a distance between an outer circumference of an intake rear side valve guide 
boss 9 and an outer circumference of a head bolt boss 10 is W, an angle is prevented from meaninglessly increasing 
if the angle theta, which is provided when W/D=1, is determined as the upper limit value. When the angle theta, 
which is provided when W/D=0.8, is determined as the lower limit value, increase of an intake resistance can be 
suppressed. 
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(2) 

1 

^©gfliKiBP-r* u 7ffli«^,#- ^©tate->'j 

U >?mm\z\M.ttzmfi<Di/7>>7Wfmz}tvmig. 

*vu 'C^icifisu. cne.-o©©^- h© 

K£ft-r<k5, *M>BJIlfcU *o. frE7D>HBJ& 
h©#- h&SD t Lt&ED 7ffllKm#- MB IB 

ffl©©§CA*;v^S3grt-r-&®at'j m/w^aK f#*. 

©Ay H#;Vh*X©^t©m«SWtLfci$©W 

/D©fistai2fts«^©fc*©mei:t. w/d=i 
tzmittzTj— \t)V3.>vx»m&- Mm 

[ffl#«2] W/D = 0. 8 ttlZtt ©AgfcTfE 
fit UTWIBASSKSUfcBI^ 1 E«©x^ 

[»#B3] WfB««©±Efitt, ->U>y^-yH© 
K^fi3«aHCMPT5WS37n> Mffl«&#- h©AP 

mm t ©uu©ffl** 9 sK^©ft^ o m«»aia(cK 
£fcte2S2«©7V-" tf;i/x>v>©Ka^- 

T*59*S3E«©f^ ~t£;vx>*>©K&#- F 

y Ft£xr?©#MW-F£i&*.. JmStf&tf-Miv' 40 
U >^©&B8PgB©*^SilS^«^fl9l2-^©K^ 
- h ©ffl PSS©* 4>£*i!.KSifc¥fTKfc* J; 
nfc *>©•?<& 2 Bfc©^ — t?JH>5»©» 

a#-M*i. 

[a*«6] asx^-tr^x x^©#& 

TSK&*M3«ktf#a#£«*., ->'J F©ffiJSS 
iCEBL/i 1 *©*A(ftlCioT^ne>Ka#fe<J:t^ 
&#£KIrf Si^yi' • K • *V>ir7 h 

S©»#*fc(tAfcfc©T»*»#m$&tt5E«© 50 



&BB¥7-2 1 74 3 7 

2 

7^ ~t?JWX>>> >©&&#- HSHi. 
[giJ§©l¥«&fcK9!] 
[0 0 0 1] 

f-D3!l^©E»^IS^-T->U vy^Ny H^hffiS© 

— \t)V3->vyi:$>iT* ->u>y'sy Hie, ->'J>y 

fc» LX >7-;^fi!c^©ilfl!l*i(y:Sfi!llCPI p-r 5 1 
[0 0 0 2] 

tf£#©8tflf] ?-r-tf;i/X>i?>©«^^«iSi*2> 
fc»->'J>yAy HIZ-^)©K§t3p-hSr^tt5ti:'& 

[0 0 0 3] tZST. ±BOJ:3te«««fc««#- 
h £-OtSWfcfi£#©0rfflI»S 2 #©x-f — fe?;UX>5? 
>Ttt. r :?©«£&#- F©l*i©-#£, XD-W 

*©A«*Ir)*«->>J >$^8»#|S)ifc<&«l;5*>^x 
>v't;VK3£©X h h3}?- h t b&=&©*t-)KWT 
Z ©«•&«, K^-h©-^*^'J*^- 

©a^gta*^irv^*»c*tt^$«<ST-r?>. 

Wot, tiL5<sx7-;pjtT?it5frasa$*iSR-r5 

5fc». -t5©K^-hS^1*nt)Xhl^-h^-h 

&x 7-;pJt fcte#T£* ± 5 t ft >b©^ft^ nr 

^0188 6 2-1 4 4^iiSICE«$nfc ! b©[i^ 
©-WTS&-3T. ^1BS»C=0©Kgt*-h£ilA. * 

^ne>K^-h«x7-;i/±^iR]©s 

fflJfcBBP-r5Ka#-h©BBPfiB^. XV-Jl&J&Sft 

mmtzmnr h©BiPS8i o u 
jstciex-r^Mi*!©^ 5>^«^isitr»bSieft->u > 
ytf^tticififfit. cne.=o©K^^-h©#BiPfiB 

[0004] &&2#©x-r— if;i'X>i'>Jc*v>T£> 
7-;i/H:S«8»bo^i«fr«J»«^5«l; 5 icr 
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(3) 

3 

SftJ&Ktt. ±33©«fc5tC-0©ft&#-h£l,vfnfc 
9 >-7x y v"WHW£©x vv- h ttzaim 

nt>^>^x>->Y;v©x f u- f#- p t-f 

tC. fll*.tf&P8B86 1 -1 0 5 7 2 4*|&f8© 

8l20:fc±tfS§30K*;*nTV>*J:5l::. ft§l2#, 
#A2#©X>^>fc43tr>T--3©ft§W?-P£» ->'J 

->U>^*4>£lc#b¥fT£E#IU =:?©#&#- P 

A7l^lEH©fc©tf*-JK:ttT*.5. Z<D£5\Z 

v>f tifc? >*>xy*s*t ;MHst©x P p#- p 1 1/ 
&xt3©ft&#- p ssi*.*?^ — tf;vx>5»fc*t* 

T, ;rn&ftm#-P£8A#-P£TBE1fiLfct> 

5 -9 8 9 7 2^aniB«^nfcxw— t?;wx>v> 

©«Stt. x^©fta#-P£-^©SM5#-P£ffl 

©«SW:. J^tf-PO-jfrtti'-'f l^htf-P (XP 
U-P#-P) T> ffi^fcX^-^tf-PtSnT^ 20 
•5. 
[0 0 0 5] 

[5BW«»*«tJ:5tr6BUffl ftft 2 #©5^ — tf* 

x> y >\z^r--o(Di&^- h&^-rnbfr>i?x. 

^fSSX>^>ffl«t5tCv"J >4r*\9 H#^hj8«*»* 

ic«Li^i;/^->-c«flijwics->'j>^©^i8icss 

-H£±i£©«fc5fcA7]^ffiHKL;fci;*©#-PE 50 

m\mMm7\z7K-r£ot£*><Dr$>z>. hcs»t. 

1 tt'>'J >y*sy F. 2tt->U>^. 3*±t;4tt->'J 
H 1 ©K»«fiIW»&KtfT3'U >?2\Ztth 
X 7-^±**l«Olt** *l«M8 fcHP-T* 7 D > P 
ffl!i:'J7ffl!l©r:t>©KA#-h, 5i>«ktf 6«->U >y 

H i ©#ft«wfa»63etfr^'j >y 2 cbp-t* 
7 n > h«i fc ij 7fij© - ©&m#- p s-t-n^n* 

f. 7Mt<\?F**Ml*'r>*;ti*. 8ttPW 
7#xftT<&s. sit, 9ttSSiU7«/x^jj-f H# 
XSiftU 1 0tt±ERAU7ffl/t;W^'f F#X9fc 40 
*f |6]T5 a y H P #X ss-r. 
[0 0 0 63 £©«fc3&A'7WI'gEH©*£©ffillj&£ 
UT. ST. 7O>hffi!l®^-h3*t0 7lC-^©J8 
PI A-C7jVr£«TEA'J F#X 9 tT* 

ITAy P#JH»#X1 0fc©|flrcttSnTb*K ft 
Agta#*£<fcS£V>5*3B£#&5. £©« 
£IC. 07 lC-^«»BT^-r««T>J 7ffiSftA3H- P 

3 ttomztmnvvy p«fe&#- P 5 tatfcifib 
C. fc* fc v> 5 WHt)* US. c© 50 
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4 

SJfftt&«OT«fcA7>7*5'3>TttS# 

»»SAn&«*c*t«^}tAx^-xti/T^fiT:, 

[0 0 0 7] *-#«#-h*/X5WHE«iUfc*& 

7n> PMft&#- hWWflM FtfXiAy p** 
tatrs-f. -ecfefec. xo©ft^#-p£nTftfc 

ioT)6JSi4X7-;HfcS««l/tJO#«0»**!ft8e>«fc 
5tV»5**OBV»*»+»K3tJ«-r*aK ft- 
P £±&©J: Sfc^ BESt bfc t#©3}?- P 
EfttWAfflaSCjStiifttOTtoT, £©«£• 
tt, ^JM (-t?©ft^#-P©£|gPgB©*.fc£ig.K 
«S*t«> 'J >y*ftiSlfCBl3J:-r*ffirt©^ 5 >f <fcjrrtlC'# 

#Xt©MBI$*#< l/TRft*-Matt0«»4r*O 
H, 2li->'J>^, 3*itX4tt5/'J>^yHl©ft 

affijiSffli a*>5Et^r->'j>^2ic»ux7-;P4j* 

x^)©ftfl#-h, 5*J:Of6tt->U>^yFl©# 
^{aiSSHl b*>6K^T->U>^2fclBP-r%7n>F 
ffl<h'J7flJ©-0©#&#-K 7llAyH^hffl^ 
<>#X?t, 8 ttW-9-^#X/C. 9ttft«U7m>K/ 
F^X, 1 0 «±!Bft§['J J***?** F^X 9 

[0 0 0 8] l/*l/35ti8«6. ft ■#*#-H6±a©«t 

tt, StO'sy F#;VF/t^->©*&, ±8H=fJ»«& 

'J7fflft&^M©B8K-£«&DT^-r«i 
« (ft*tD«») ©fi*t0S^ W-Ft-MlOfl*) 

6 -> y T©X □- FgBS^titflPMtllSB 
»*tjB<&oTLSK -?•©&«>. ft»©ttn*t£3U 

X7-;>©&«*»-p*»<ft*. x>i»eM 

^*WlWSOHC • ^* — A — A y F • *A-> 

Y7F) (0 8 \Z-im&-C7K-?) T 

lft*t*tnt, K 7* M&WL 

Tft<. ft •»StRlTrny*-7-i»©fiS©gi««*t 
<^0, -*©WT-ib8«iiftfc**<aoT, tOW 



-291- 



(4) 

5 

/\'-it©*§v>;rrx>x>©[§fi|g|?Wfc£9, •?■© 
ftib®mmm*& < u-? t l s 5 1 ras fc^rs. 

[0 0 0 9] *^«©a2#©xw'-i?;l/X>v'>IC 
■&©T&-5. 

[0 0 10] -TfcfoS. *f59i©B»«, ?7)V9>i? 
[0 0 11] Sfc, #3£ijl]©flfi©B««. 

[0 0 12] Sfc, *»WO»K»*H6fc«*7 s ^- 
#*3fl«SOHC*e*««^OlWP*P'f79htt«« 

[0 0 13] 

fcl/fcitlc, ^7Jl/*>5?x;/S'*<M*-F©^*B 
■©AztliaB&KfcBHfc^'S fcfflfl** 0 , 
hjiittSns/W/tf-f FtfXi^y FsiU-Ftfxt© 
ffl©|8IBIIEfB£K&#- Fg£©tt£fti£i8:£©;fcJe>© 

[0 0 14] Tfcfcfc. *58Wfc«*5r-f— VfrX>9 
>©««#- Mtifitt, 5/<J>^y F#;H-«->U> 

©WHjMWBHfc&SiS^U^HHfcBBU&y 

Ft, 5/!J>^te#l,X7-/lr£fc*fo©IM*&J; 
tfftBfcBP-TSiifeK. V»r*lt>5"J>^K»l/X 

rtTB§ffi«^|6jlc A«T * 7 n > h« U 7flor^ffl 
R5W*-F£Ktt. eft &r :?©©&#- F£> 7.7-40 

»J>^OHP«*i. X7-JWbfcW*©»«fcBn*- 
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5 

F©Ay F#;i'F#X©fl.Hfc©lgB«Wfcl,&i 
S©W/D©ffi£tOeftSiS:£©fc«>©»££U W/ 
D= 1 £fc*£#©a«£±l8ffifcUTfirEa££f8£ 

u&jrtfc&st-t*. *&. t&E&stt. w/d= 

0. 8ifc*fc*©a**TIH«fcUTttST«©*«J: 

I*. 

[0 0 15] ■l«C<DX9J0±E*£&R*irr«g£ 

3 *«fc^4 f i <D<m.wm 1 a 

*68StfT5"J >^2 K#UX7-;W4dE*W©i»«* 
±lX«ffl!lfcHa-r*7D>hffliU7«I©=l"3©!Rfll# 
-K 5 *J;tf 6 li->U H 1 ««ffi 1 b 

*» eMtfT -> U >y 2 fcM Df * 7 n > m t >J 7(11© 
-0©#a#-K 7«y\y FtfJl'Miji-f >#xft. 
8 tel^7#Xft, 9 tttBft U 7*WW F 
1 0a±ESAU7lllA^yjV-Y H4<X9lCttM1'&A 

* K*jn****»f. *&. mzmme, d&zu 

9tA? F#;PF*X1 0©Mfc*H-*7D>MHRSt 
#-t»3©BH»tt (&®&) ftSfbCDT?**. Hfc 
*t»TStt±B«««©»fffl«l> SottP3JgTiK9©fc 
V»»fffl«» (#-FSD©«#) ©BBSS*?. 
[0 0 16] lUIHft^ (=FJ&8) 0 W/D 
(X) S/So (%) *t/hS<T»6n 

(loox) fciatjT*fBc**<ao. s/sofci 

(10 0%) KifitK. 

[0 0 17] 03 », «*fcW/D (X) fttO, Jffiltt 
ICS/S o££oT, W/DICftf&bTEiaitS/So 

jotJUBc^oAst^fcra^ft-wti/Tw-r. c:© 

«*»6, W/DjWO. 8 (8 0%) ©&fc9©BBJtS 
/So*»0. 9 (9 0%) T, W/D*t-tn«k!3;*:#tt 

n«9 oxK±oHWts/soOTi«T:**z:i!fi«*i 
5. »»»«©«*«»*.*&»£«, c©®«jts/ 

So*iO. 9 (9 0%) t)45fefcD*t|®#T*5. S 
fc, 04«W/Dt^jS^ (0) ©BH«S-{a)iLT* 
■ffeWT, d©0*>6.» B«ifcS/So*»0. 9 (9 0 
%) ©i#©W/D©ST*S0. 8 (8 0%) », m 

*!^<!i^T, fMiA3 0' <D$>1tQ (C©WTtt2 
7°) TW/Dtfl (10 0%) ICSU LfcjV^T, 

tV»5jftTfM**»a:< ft* Ctj)«to*> 

•5. 

[0 0 18] S&, l(lEftaP©±Kfiitt < ±J£©W/D 
©fi£ffifSi:-r-5©lCjDAT, v-'J FfflKStffl 
^®Jc5BP-r-5tSE7 □ > FffiJKa*- F©AOfi!lSi[« 

t ©wfflffl*t o gB»© ft** o g£ fen? ^«6H izmiz v rz 
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■5. iiflsfiaioffi^icj&u-c&jgu 0i*tf3o o -f-if;vx>v>ro®§i#-b<ijiicintf, m&m 



[0 0 19] #5891©±Etf§li£tt. 3/'J>^s> • STF<omt?Z>£t\z£r), ->U>^<vH©KSHffl 

>^©&0BPg&©^fc£iie£«#ME=t5©fta#- hcoflEXD- h&fc^trttJPiBJiiUSiStt 

h©R!P8!©*£>m^timTtCfc*«k3B2tt£n £©M©ffiatOa5#©ia**Dg££fJr£«BfcgJ5£Lo 



[0 0 2 0] -^©K5t*-h*ii^ IBtfcO, K5[©->U>^4'^ffl'v©<S(fi]SK±UTS!l 

lXS#a#-hSBBK-r5®a#*J:C«ta#&ffi^. JO [0 0 2 4] *^W©a^5 

->'J>^«> F©fli$CEHUfcl#©#Atlil;:<fc-3T X>v>©ft&#- h»iSIC«fcn«, SftT^—tfJVX 

a.*, h • HA->\y Kscoft^ftaAfcT-f — tf^x cne»a^- kb->u ^^©^mps!©^^.* 

Vv^lca/fl-f* *ntc«k9. SOHCjS 8#il(rEx:3©ft^#-h©fflp&©4>£££.£«£K 

SS#»©^77htt£fc#1-*tifclCiae[E#©<S ¥ff ICfc*«fc5EfiStl&'b©T<&Sl§£t;:, 

[00213 teitsn, afe^^ttaifitis^itictoT^ici?) 

[f^ffl] *5s$©»#«iE«©^-i^x>-;?>© i&mm<&i : &®ffim&&2i-tz(DW®±-ztiz. 

ft&tf-h*|ji»::.fcft«, ->U>yAyHlc> S"J>y a? [0 0 2 5] *&, ^W^Sf^eiC^-Sx^— tfJP- 

fc»L*7-Jl*j^rt©ftft*J:t^fcftDT*fc I>5»0«SW?- hflliilctntf, HiKx-* — tf^x 

ifeC. ^Tn"b->'J>^»c»txn-h«*ia[^6<j >^>tfr:3©ft^#-hti&K::i:3©tlf&#-h£ 

«<*ns. cn6xo©K^#-h*. x7-;i- »*tiA&fe©r».5ig-&ic. taia^s*t±ie©«fc5i: 

4^7J[6]©aWcBiPl-SU7ffi!lK^-h©SaSE->'J K^Snffi^^J&SH^ttt^e&V^tl^ioT. » 

>^©HP«*t. ^7-JV^7jl6j©Wfi3tcBlP-rs #*©l/'T7*hJj«Bfti:&*©#»Jl:«n. ft 
7D>hfiIftm*-h©W8S->'J>y^©B8P«iD 30 afiIt»afflTW/t-ifc*tffia6fc«SUTIiI(HS**ifi 

fc. ->'J>^tt«lca[S!1-5SC9©^7>i'ia^lRllCW <»oTb*5©*«R?ll:Sn5. 

LSjta->'j>^£>«ciBftu cne>x^>©fta* [0026] 

-h<D&ma&<D*>b&%£.milim&'s , )>?'P<m\z MMf] BIT. **W©SUS«SHffiK«^iTRM 

>hfflftfW^-MC#LTft&U7fflA;i'7*#'f [0 0 2 7] B5«#8W©-§l&M©7V--tf;i'X> 

F#;V F#X©l«I©SE«iWt£Sn. 7D > hffl} 5»£*»t«5'y >^Ay H©#- hEHS^-r^S¥ 

ft^-K*^n6©SR«i:T»LTftafi*i*^-r SB, 0 6 ttH»*«©5V — tfJWX>S?>t*»*6-> 

£©#[§l&;*tt*. -tUT. WE7n>hffl!lft&3t*-F 'J>^yH«!)±»iBBt*t«»¥lBHT!**. 

©#-hSSDtl/tOEU7«ft«Ji«-hBBHffl©»» [0 0 2 8] ltt^»J>^«yH, 214 

A*;P7 , &sgrtrsftst , J7ffljA*;P7'^'f HsPx^Mtw 40 ->«j>ys^f. c©njg«aj©^^— tr;px>s;>(4st 

E->U >3*sy K#;PF£}f AfS->U H©^ ^J#afSr*t>T. ->'J H 1 fctt. S&ffilco 

y H^h^onStCKKSWtUfct^roW/D HT. ft»ft«ffij9>6KOCT>>'J 2 £*f LX7-;P 

©e*frEftSa^©&»©ffi«tb. w/D=itft <kfiil3fa<D®W&£zmmzwa?5yo>h®ti)7 

2>t2ofimz±®mtLTWtRfiBt%is>%.Lfzz.t\z w©x^©ft^-h3, 4t, #a«iSHa»&iKFc 

<fc9. 8t(gEAS^ja«C^#<*S©*iB5r±Sn.5. ->»J>^2ICBBP-r-57n>hffi!lt>J7ffi5©x^©^ 

[0 0 2 2] i-fc. *359!©!!#B 2t«5f^-if^ tf-F5, 6*^SnT^-5. 

X>v>©ftft*-hfl!iglr«fcn«, W/D=0. 8t [0 0 2 9] 0I:*HT, 7tt'\7F5H;l'hl^ 

ftSt^©ftfg*TK«i:bTt(lEAafSr«^rsct -f>^A. 8 ttP3-tf-7#X7tT*-5. JIftS*-f># 

fc<fc 0. ftj?U£ift©i§*#8l*.5n*. Xft 7 i3«fctf-*7#Xft 8 14. -><J >^>y H 1 €->'J 
[0 0 2 3] *aW©tl*^3*«fct;4^S7 i 50 >^2tai!Srs*:«)©v'J>y'Sy H**h (B^* 



©±fSfflSmEft^0J[^lCf£:UT^5£t, 09Aa3 0 
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mzmot-or, B&r*&18iM©xo§te&ai8ST# 

-mzms^nith<Dm%m\zo^x-oir^ ->y 
>y*.m±\zmx. -e-ut. ^©5-6, &$s.mzM? 

ij >y 2 ©*<m> 5 ©«§«#«*!--?. m.ommtm 
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